Programmed cell death of retinal ganglion cells during experimental glaucoma.
The death of retinal ganglion cells during glaucoma is thought to result from damage to their axons as they exit the eye through the lamina cribrosa. In this study, intraocular pressure in the rat was increased to twice the normal average by cauterizing two limbal-derived veins. To investigate whether retinal ganglion cells in the glaucomatous eye follow an apoptotic type of death, DNA breaks in nuclei were labeled in situ, using a method that specifically incorporates biotinylated deoxynucleotides by exogenous terminal deoxynucleotidyl transferase to the 3'-OH ends of DNA. The active nature of the death mechanism was demonstrated by the reduction in numbers of biotin-labeled nuclei after administration of the protein synthesis inhibitor, cycloheximide. Our results suggest that retinal ganglion cells of the adult rat die through apoptosis when the intraocular pressure is markedly increased. This raises new possibilities in the treatment of glaucomatous damage to the retina, by the potential interruptibility of a program for neuronal death.